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mBizmtm 1 ) ± ,.a fcwmm^fm mmt , mm a 




*l * £ ^ 



1. -#iUt&-fc!U££, ££##&«:|LM^£ A 

M £ & J? >fi: 4 it #i ft # £ >h it* K # -fc |t m $»m & . 
4 -t i£ 4 3t *fc _L 6$ 4£ j£ i . 



-fS: A ^ -t #■ 4 i6 ^ -t . 

9. *L**Ufl**. 7 *Mfc«§A«44f-£J|ILJ£. -hit 



it^afc-fcteX, it#Jfc#-ii££4fc, ^Rt#Jtf^4HU&4Mt4#'ft4 

it Ji%4 .^L 5- J 

4*&!MUii£'fr4>&!fc^Ji, &&jLi£>ft4itit&^£it&#>fr4jt 

# -t ^ >fr 4 -fr ^ ^ it # $ m. . 

13. #.*t*UN*#. 12 #T^#;fc4r4-i&:it3L3., *#*M^: # 

#i &&&&&&&& -Mr #j;a-t 

tt6#:^jf 4, ^^J^4it^i&4t^^m^#^-h^it^4^f-^ 

14. flu**.*! JHE. 12 0fi£#it4f 4*L|tj&.£, : _t 
^i5^it#^^^'fr4it^ifc*fr^ie.|t^^JSit^it#K.S.^^ — 

^ # it 4t 4-& 4t ^ * , -t & it ^ 4 it 4t&4Mh#>& ^ 1 

it^ifc-fcte^, itsMt^^-^-^lb, ^Bt^J^4r4^-ie.^^4^^4 

-fc:fl,gr, «it^4te.^^*60#*£^i": 



ie. ± m m 4 te. . 

17. feJMUJ*-* 16 «f"St^it'»4#i*.*.JL, *#4t£-f : # 

18. 4Mt*U)£-£. 16 Sr&fc&T' -t 

19. — #ifc>fr44l-4.^)*-, feX.*!*!^**., ^*4*Ai&*:*M** 



20. — #A4rA«**.jL, fc£#>fr4#.3M^:fe^4^3HSMM: 

MttfrML, Hit, RBt^J«4r4^i&^4^^4 

21. #*Mi*#. 20 ^^jfc^4^^JL, -f: # 

22. #-^*Lif'J^^. 20 ^r^^^^4^^^tS., -t 



23. — #iMfr&-fc^&-, 4LM^4«**#-Jl 

^iMl, jb«ut*£JL*4fc, fttf#JJ8^4;M&4Mlr4#'fi-4 

T £ l«l #J # & m ^ JK it , 

tit Ji it ^ 4 it ^ _L & |t jn it 41 ft — -to & jr # Ji 4 

-fo -h i£ >fT 4 "fc ^ -t . 

24. — #it^4*^^-X, '&4.*lJ9£-&*., ^it^4t&^^ 

4it^te,^^#mit^-f ^/ t i^^^©^-»e#:^4^#-4t6^ 

i&i^ #-Jfcit Jt-#^ £ t * JL^#i^# T £ l«J^I 

#*T^#^^^mit^.^^LS.^^^#^^^^itm*-^-t^ 

^4-»&^>&-t, ft ^^^Ji^#i^-#-JSit^#^t-k^^4i&^>gr 

_L# — 'W^fttf'W*, Jlfc^5i.itm#-li^.4f-^^^Hit^^-h^#-4 

25. *L#*L^J^*. 24 *&ti£4r4-££J|E.l, *#*E£-F: # 

#J:i£it>ff4i&3t*M^ ^4h#^^#£^Hit;t#tf #4T4# 

^4, #^#^^^^.it^^i"-t^it^4i&^^^^X^^5.a 



26. *M£4sC*]*£ 24 it j£3E, £4t4E£-f : ± 

JiiMr4jM-*M.$#** + iUM**. JL**T#4, 

t £ i«j fi *j 60 m , 

28. — #jMt4*&*Jl£JL ^#>ft;4^:it>&^^#J/g^4*-fc 

^4^#4->e.|t>&^ jfc^4i&|t^>»L-t^ tt*#4-j&4t|LJL, 




*«& 4*4 

29. flL&MJj*-*. 28 ^■Jt«&*« : 4***.Jt, #4MMt-f : -t 



30. 4M&*5l#J^i£- 28 /^i&#^ft&i&4U£X, £4HMt-f : -t 

32. 4M&*liN,£-£- 28 ^i£#jMt&*e.4tfL£., ^#^Ejt^: Ji 

33. #.4MM>JJMt 32 /^tfifc#-&i&iML3., 

34. *M&*U»J,&£ 32 $r&#l&& &iZ$L$L&, ^S- 

35. JMtfc.*|£-£ 28 /^&#;fc^&*63Ul3., &##Mfc1": Ji 
StfLJt /8 ^ ^ © ^ i& ift ft -ft 4 )fc* £-£ 4 |t>g- Ji 

36. *M£fc.#JJ^ 28 ^t^^it'fr^i&^^.J:, ^ 
ft7t43-&£Lftjb4t&TZ$-&fr, 4&-#&M$i£., ft £tiLJt&ili&&ZL 

37. *M£*l#]^£- 28 ffr&ft&<fe&T&%-$L3L, ^ 



41. #-4&*l#»JJMt 38 /^3&#iMr&4f-£i&jg., -t 

42. #.|&*l^^^.38^r^^3t>fr4#^^S., *#4t*-f: # 

43. 38 f%&m *#4ML-f: 4" 



46. — #*«Ait|t*#., %%fc&^%r%: %—\t&Jkfc%^ 

47. 46 m&tfj&4H&ft$U&fc, X-#4££-f : 4tT 

>^s* —fc« * 

48. *#*LiF»J*^e. 46 ^&ft£tt&«Jfc.4Mt, £#4fc£-f : & 

49. #-#*L^^-^t 48 i": # 

50. jfM**Ufl£-#. 48 /^&#;fc#&^|UM£, £#*Mt1": # 



10 



4 4 # it >ff 4*. 



© 75 il^^^^^4m^^te.|t#^^i(t^^^* 

ItiiMM': #.*~*Mt^**'l*4£.£.^r4ifc 

102 101; #iMt££l«l&£&3l 101 «&4T4& 102 

a^J&JR#££-4i&*.*#> 100 -Ltfifctt 103; 104 J|>ff 4 



jfc 102 ^ffcit£&Jfc#&^4^^&#- 100 .t#i^&&!&MMi$. ( @ 

t£^& ) ; JMt^JUU***!** ccd( *.#^>t#) 

107; iKJ&#4l£'4i&jUML 100 ##it;fc 105 
>£. CCD 107 -h#i£<& 106. ^4*&^*M^ 100 t^tM LiNbOa^^ 

l£#l - #n £-£*kiZift£-m— 4r4*&^*M^ 100 Ji. ^jH^atT, It 

£&£|9j^#)6Htr&;fc 102, iiit^#; 103 
100 -h. ISjN", 104 «#J|4*4jfc 102 *L ft it # ;$r ft # 

£^4i&3HaM* ioo _L, fe££>&«*4Mt. looti 

102*M~J&ik lO^^&ti^gMHfc. ATJtftftJHt*-. 

ioo ^^JL^-^t&^ti 1 ^^-^:. £-fc|tT— 4-#^IM&#2 Bt, 4Uie 

l^B«|i02 JR*#-JRjfc 104, SUt-fctf #-Jfcjfc 104iM?&ifc 102 

fe#4T& — ioo -h. 
it 104, £:£t&!Mt-4. #&#£*ttiilT^4#^4S#jfc&;fr»>£. 

£® 75#r^##lt> ^4i&*.^#-100^f^^*i»»JtC Jb*»Jtl, §t 

i&M; 2> — » &ifi*M; ■% •** ) . 

>K&ii*M:%-£-&^ifi)%&$L&#> 104 « IT 

it 104 4fc^-7-«JC«4t*«$i L 9#'tt.<-3t#Jfcft4i-. 

105. T^-frit;*, 105 i§.it*t:<& 106 >Mt*j CCD P£*J 107 -h, #Jfl CCD 

dflE/fr-t, te;&T&&^>£-#»3Mr4B3\ ^4it 102 104 xfr^r 

£>4«4t4Mt 100 *.£at4lr&.4fcj]«l4t&, *f-«H*4* 102 



Jfcjfc 104 100 ^jt^XfesMJUMMf, &}%3&$}*kJ$L 

^££#J t, fc-JMti&jfc 102* ^J&ifc 104a.#^.it 105 #£-jM«r6&£ 

^SfriStJh ^d^iE^itilit r j.F.Heanue^^^ "Recall of linear 
combinations of stored data pages based on phase-code 
multiplexing in volume holography" Optics Letters, Vol. 19, 
No. 14, 1079 - 1081 X, 1994 J & r J. F. Heanue ^p>^ " Encrypted 
holographic data storage based on orthogonal-phase-code 
multiplexing" Applied Optics, Vol. 34, No. 26, 6012 ~ 6015 
1995 ^-i *iZ&#J 18,* il^^XiDtr >&)r££>£^A. 

^ "^/fl PHB^3t^:^^:^^4m^^#^^Bt-^^t#^^^^" & 

ED193-87, HC93-54, 1 - 5 1993 -f- J tt6$,#^UL£! 



fe#jM*tt*|UUML ******** 

&&&&friz>^m^m&&^&? L SLtf^& &&&&&&&& 

&K^&&%$\m 



4 tfi & 4 it #*3t# T £ i*j 31 # ie. ^m.&tk. n — * ^ 

Tft ® jJtX2t# T #i*3L £ # t& jft >t # *£ & 

^iSL^^^— #3t^4#^^-*^L— *M»m£r4*> 4Ut^4t& 

it. 

>^itBj^^j^#ifc^4t&|tJts:4:-##^4->&4t>^it'ft4^ 



*itWW|5^#*#4-»-Alt*Jt--#^J8^4^., 4Ufc4T4« 

4-*: ^^#ife*t*#J»#^4i6^Ji^jfc«§i(t"Ife«*.4feife# 

3LX. 

;MLIiltt|5~#ifc4*44!-£.33r$fc£.-- *M*J8£-4*, #ofc4t;4-fc 



>^iL^^^^#it^4-»e,|t^-^^.— ##>fr4^e.^^it^4^ 



m 4 ft # 4 ft & m -t . 

ffi #^T4it^'^^^#mit^^^> it ^^i : -^S^te»^-'fr4^#4 

%lMzJc, hn-ju? jb &mjt>mM&i* &ft$LMzX&j—wtem#i 
toft, *&*&MM4i-&m&MjbftM^fc&i&jiJk£ik¥i&&&, #r 



8 



#itiit^.^3fc^; 4.itflMMfc£S4i-i& 6$ifc4Li&#£l«li8#J, 
% £.& ¥i -fc ^1/8 IS) — #} ft JK J^-ff 4-fc ^L>g-^ -a ^it # & 

T^4^#4^^^Jt^4i&^^^#4#^-^^^.^4#^- 

^mitm#^4-^#->&, nN-^4^-n-^.ia^jKitjR4^r4i&M^ 

£4^L»fl#3Sw#;fc^4#£J&JLt, *UR**tt4«*jMt 
4t4f-^«^«*«#*-»4«*JtJ:*4--«*R*S*l«l, 4fc**lt 



&T&^&frfr£m¥j&4%&iZ&%-£-$-$-, & 4-% 3% &&&&&&& 
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i%%rlLk>& 4«**#.«* gfttfj&W®. 

® 7 &£.it® 6 J%TFfr£T¥j&itL& + (ti&fti&&itii&*M®. 

® 9A^® 1 fti£tf&&mtt%-SLl#¥jfr&$}$L*n®. 

m 12A JSlifJ 12B;£i£»J!;fM&S 1 t# CCD PMl#;&:*tf&4&, 
S 13A>SL® lSB^ifc^^M&S 1 t#J CCD 6W88£U&, 

&®1&¥}$Lty®. 

® 15AZL® 15B^L^#-|&^a l/^##-&&4Hfr]##£;fc# 

® 19A^L® 19B&;M^S 17 *¥l$L&m&%7Lft-3L— W&JT&W 
S 20 ^^^^^^^^■H-^^^^t^^-^&^tit^^^ 



B 22 A^#jM*&T#K 21 J**«**^£&&frtti*~*^:ik 

60 — ip # # #j m . 

S 24A M.® 24C&$LiF® 21 J9f^^#^*L^^i#^-^.8JI®. 
® 26AX® 26B&&*A&2LWtf%2-£&m&tt^m&^&& 







isif, 


1 


•> 



® 31 &&i£&&3LWtfj%Z-%&i&&f, «:iT«5r^it##-iG 

© 32 31 t# A- A'J%«*«|«H. 

© 33 £.3&B 31 t# B-B'^^^J*®. 
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S 41 &^XWtf]%JL£&1&&tfj4.xEiMtf!M-J$L% 1.2mm#;fc4# 
© 42 >l^iC»J^J^^^^^^^-*^^^^iir 0.6mm iMT 
® 43 JML*«*J8*J**;M*4AJMi-W 41 ^® 42 &TiF#j$- 

B 46 A4L^i&^J8;Mt**te&ifcJ**Hi 44 &® 45 /5>r^#X>l 

® 48 XjL^M^MlttttlE ^£*fc^&<$iUf &-fc3Uf-£i&5.t 
BB 47 *^ti££i9tt-JU**M0 Bg. 
S 49 A^^^^^^^^t^S. 

m®. 

® 55 ^4_^^JL»J3^^-^^i&^^^ie»^Bt^#-*-^^^^^ 



mm. 
mm. 

m 6i A^A^xm^^^^i^^t^-^^^^^ 
frm&¥i&tfj$i&&jvtm m. 

m 62 A^^^xm^^^^^^t^-^H^^^vL^ 
#>nra** & -ft $ m. 

m 63 &&m^xmtf%^&&i&&iti&&&TZ>&&£&%.&t 

m 64 A^^xm^j^^^^^^^Mri^^^s.f^. 
mm. 

m 66 &xm & % ^%&%&ihfrfc : &$Lj!r&:m%--ntf) 
^tmm. 

m 67 A^^xm¥j^^^^^^^^.iiL^^^-^)^ 
-Btmm. 

m 68 A^^m^^^^^^^^i^^Lir^rt^m^p 

^&&&i$m&zrik#i%--M#j j 8imm. 
£ * & i& # # ^-fc ie, &- # # $ © . 

m 71 ^.«.^^.^it^^^-S.^ifc^^t^*^^^#^ 



® 73^4-^® 72t*^ft^i%&&&$L3.tfliL&-i&%ite®. 

#)tk¥}3L-*mm®. 
tfj&u®. 

^E^&At^JILE 6, ;te4|S#JfeJUL>fsiJl& 6 4^bJ 6§ ^ g: |!5J j& # it 
7. £*JLK 6 t$}m&&W&^M&iZ^%&mfrftftJ&yr£< 

^^^.#i&^t#^L^^IiL^^^4. i£««J»#L 2 JM*** 0. 6mm i*T# 

m^##T«;£##]*»*k# ( Dupont ) *J # & ;fc 3£ ^ & 
( photopolymers ) HRF-600 ( ~$£yZ ) BW~k>&1& &£LMf& 

5. 
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10 #j|L*4*4i&4UM* 1 # Jl# 81, 

tiLik 3Lifh 81 3t##iL#%3fr#L 82, *X2L% &T&%.&fr 1 

Jl4*%^#. 82 # Jit* 83. ife.'ff &*& 

io ii %>m&$L%. 84, Jt^^a 11 * 

-fciMMM t^^^^4#^., Jii£J|K#;&X 84tei£#-&ll 11 >&;i- 
*tt&i&*4f-&j|£JU0%'Mr: 11 *k 
#J2£#,#-gMtr-?- FE, JjUMHtflT-f TE ZL3s-$l4$^ RF # # ^8*1 i& 
85; fc$ki$[&M&& 85 &m#J&&4&T&& J $r FE, «£3fr#-at3l 11 

*J0U&£.4M9JK.<fc4- 86; 85 feaitiJJLlMHHt-? 

TE, 3£3fr#-afcH 11 *#4fc£#jk4*4%&4Mic- 1 ^ 

#*&H 11 3&#jfctir&%4UMt l 4H*4U*iHt 

^JHifeI&88. 

ccd i£^#*frsfe#fc4iMt#iM%, 1 #£M£E 7 t 

?e.3t#£t4£-fr£, ^^#-^^^^J*.^85^-i|-^>fi:^RF^:^ 

10 90; 90 -BMM**M&^ 

91. 4£$^ 90 %X&>ft-|-*t«ik3$- 89 *&-*^^-^Bt#ilJ*,*t>fr 

4, I^Bt^*]#-^S 11, ^.4*^3JH** 83 A?f ^M*IJiflfeJ& 88 ^. 
Jl & ^ JR. 83 Ifr^. & >ftr-f *t3E 89 *&" ife BHt4£ H 90 

CPU ( t ^i^h^^X ) . ROM ( ) %L RAM ( l£*U$-JMl> 

>ffc^) , CPU # RAM ROM t £ 

$L&Wm 90 

^^j^-85, 2£*Mm%J&86, JMMJ^*87X.flH*'feJllfe 
i&88 ^^it'W^^JL#*J|t5:. 



1 isLW 11 

1 #i£$4i;feL 2 ##41; 12; 12 «jfc4*4 

12 ifiM&iz&TZ^il&fr 1 %lJZLtfj~-to, JSMfr^ 12 — -M^i§#.*.8& 

xtt-r^Mi^&ji 14 ^^i* is. .=.4**1 i4^r£a 1 ts& 

j:^^3Mr^^W^^#^:it>t 14U #>3t>fcS 1 t»lM#^^F 

^#^:ife,X 14R. ^it^ 14L<6H&#L;fc:&#+45 0 , 14R 
#^,^#-45° . tktitik 15%tL~&m%:&)i 14 — -W^i&#L*:ge. 
jl^^^-^^ 15a 15b. T&-¥-iL#tfj 15a frtiLMft 15b ^ 

fa*f1-%t& 12 45° , rf&JLi 

11 15 ^'WiStf^* 19. tit&Vt 

19 4£^J& 15 tt-f-JUt* 15a JL^#i^iL 

#3? 15a6$iL## 19a, 15b 3^>^##:S.. JL-f- 

4TTJ$LMfc 15b 6^it#fc 19b. 

#^11 11 15 i^^t^:^: 19 4^|«I, JL£J*^-iL 

15a 19a )^tk.&ik 15 — #1 Jf-&tiL±m 

16^^^J5Ijfc^#J^ 17; 15fr&4£& 
194U"J, JL£J*^#tf& 15b^SL-f^#^ 19b £ 
H 18. 

m&TRM&n, iMfcJ8*.A^fK ;Hh&&n£7H4s n*tMT&& 

V 

11 CCD *M 20, •SfcX^ifi t! jfc 

1 #il^it5i.it^^it,i^*J^ 18^^^^; 19 tf^-iL 
19b JLA.##^-i%. 



24 >?Uk&j&3. 25. 23 ^^^^^^^^^-f 24 

^>t^>5ri^^f^- 45° 23a. 25 ^ dMtftfeft* 

11 i£4h#: S& & it^^tjl 25 ft jkfedHfcS 23 
23a X£LM#jjr&l-&J 26; 23 

27. BI^^^:^28>^B9^^Iife,*.^J#29. ifefc^M*]^ 26 £ 
ifc$ 25 £lfrlfe#*i!^#;5k&i&X 25 >® 3 

#T#, 29^T«9>h!t:^t^ 29a ~ 29d, W ^ £ jfc 4p 

29a~29d ^J^-^it#4ie.^^#- 1 tt&3&3-£j*fM#j3'6l'f4T#j 

^f^^l^30a, 30b#j&45° . 

#^31 ii A«H*4fc&ffl&?94!8- 17, £PU;fci$#]3i 18 

J5.it MSLM. 25 fcS 2 90 3t#^. 4£#JH 90 

#3* 91 &##Hi«*4U*44MMa&&n£.?i4!S 17, ^a^^iijjt 

11 ft#-MML#i& 15a, 19b itlJZLM^, 

-f- FE, IM£*£«>fr-f TE ^#4-^fr-f RF #7^3811 ^fe^ 85 #}&¥ite®. 
^#r«J«fe3£85-£-#: ^ 29 # 29a, 

29d &i&ifr&3ktTiie&m-$-tfiix'ik& 31; H 29 # 

29b, 29c £r II 32; 
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FE 33; *t&%wfrm&*L$iM%r 29 #j&$tzrftte*¥l£ 

;fc#29a, 29b #^#ifei£#;fa&i5:##>&3l 34; 

fe&*ti£- 29 tfjjL3&7T&te4ttfi±&4fi 29c, 29d 6$^4frifci£ is: 

35; if#;fa&1£ 34^#-tfc^*^ 35 #&-&#JL &JQ 

4Mfc*£*JMMHt'»-*" TE tfi&grH 36; 34 
35 it&#£.>fr-f- RF#;fr»jk^ 37. £ *K 

;fe^&t, -friHf -f RF £.4Ufc4r 1 ^AfcAh^HE 6 t"fc 
4U&4r4#£.«*'fr-9-. 

itJL#nk3fr#L 82 «Jb4t4te**#. 1 4£^*4MH«.3:6$# 
*«4&4£ 12 #ife#;fciIJ&:tfe^JIlEL 6 ^N"^, 4&£:4fr4£ 12 

i&itJ&JM-ftJILE 6 #3ll«};&JLi£#i£;t. 

23-t, &3f-J0LM& 23a -Lit ^T^— ^i£i±, 
iL#. Jt^iUi^ 23a Ji^^^^^fe^^ 26 i£it4->& 
23a ^Jt^#fll^t#;* 19 t> ^^i£i£-fiL4*ffi 19b. 

Sitt-fJUtflt 19b tft&3&it£m& j m®& 18, ^b^* 15 
15b -hiL#, &-§:&l—*fyifr$:it^j2L&& 15a, #4it.^4'4i4fc&Jt 

14, J8#4fci2iUk, jR4hMr4«**#- l Ji, £4* 4 

1 #4r4JiM8>£ 3 4 ##-ifc-t. ik&4k&^&i&%L 

*MM #^4m5-tiU3-, itBt#J#*fciit^j|flE 6 t^A^^Jfe^# 
1P!#], il^^^t 12 — 4U. 

*.6**4i6|t*^ 1 12 *.2.-f>4rjfc4l, # 

*ig.it~^];&jfc>i 14, >MM>J4fc#* 15 -h, ^i&it^ 
15a. ^itT+^-#^ 15a6^il^it^t^-JN-# 15a^#, ii.it 

^|bJ^*]^ 18, *4*4*£4fc4frfe 19 6$^iL#i& 19b. it: 
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^#0? 23a -tiUh #-^5i.ita^:#;27^B|^^^28J&, mwfr 

tfe, *}m® 3 flr^tf^raMfcifc- 85, £-&%LjitMikit J fr fe* 

3! A) M, DVD ( ^*«.jft&il^t^£ JfJi&Jt) i£ HS ( 4p 

10 W-fr, Afc&&&&Stik&&i$&&jrftik$t-45 0 P 
it ^ ft # f- I*, ft # JUR 4fiik . 

4£#J3£ 90 ^Mfc^-S-^-ff-f- RF #*t#;I^BMt, mn%i%L 12 
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&i&i£lfc4&E 7 $L$L$>& 12 6$ ifc#&i§.i££t#E 7 #J&jS! 

#-ti£#i&;t. 12 ^A#itii.i±^tl&E 7 #&fcj;Ri£#3LilM3 
AJUMMtlL 12#:E;t. ^«TM»j3t, fo$L£fc 

24 «*& J^#^4t, X#I>J^^t^23t, ifcl:^— ^F^it-fil 
23a, >Mt*|4fctt#: 19 f . ^#f«J^#:* 19 tffj&ffjjb^ti} 
— 3fiifr&it3F&.Mfi 19b, ifc*tf-^>£+iL#tf» 19bJiiL#. 

^it T^^.#^ 19b ^3t^.it^l«Jit^*J^ 18, i&Bt, ;flMfc^3t# 

^ 15b -tiUft, £*tt--<J|<>&it-¥-JUJ-ff 15a, m.i±~frmfc& 

14. itJE., JlitT~4Mi**Jf 14 14L^ifc^^#-^- 
^^^#+45° , J&ifrA^#-ifc, i&itT^;^ 14R ^ifctf 
^#L^#-45° , B il.it J~&m$L&# 14 6Ht& 

12 JK#^jt^T4i&|t«#> 1 -h, K%L&&&& 

19#-f iMfrtf 19b JiJM$-#;££-&#fc 19a 

15 #^-iL#^ 15a JcJtiLM, ii-it-^^J^ife.^ 14. itS, il^., & 
JtT—^JtjtJi 14#sUfcX 14L #;fc6^4fL;^iSj;&;&#+45 0 , A 
#A4l4#.;fc, i&itTsfcifcJf 14R ^it^^#.^-t^^t^:#- 45° , & 
^B^^-ifc. il.i±T^^^l^:it^ 14 ¥liZ>$.m 12 H 

4f>£4#^tfj#irfcl, jl* JL#, &;&~&j£#-&iait£- 

t> 61 £. if ft % P^#.ifc, 63j^# -f-;^ 

7^T*,ii.itT^^I^:it^ 14 6^^ifcJt 14Ltf4t&;fc51L 
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#*ili££-4JMij&3. iiitT^^l^it^ 14 14L 

ti%4Uil£.jK£ 52L A^tr A ^^it, i&i±##; 12 j&jK#^L^^r4i& 

Bf" JL ipt 'J* Jl^, #U& — i£.ii.it^4J&*t>& 3. &^4 

JK*I A 3 ft , £it#J& 5 JtjZLM&J A ^#-;fctt>ftr4ifc 51L fr&JSLMIL 
5 — A^#.it^i2.^^^Mit 52L4liti L ^, ^&-f 

^ffl8^t^, ig.it 7~frm%.&X l4#j$tjL# 14R##: 
4 it 51R B tibfcjL, ig.i±#^ 12 £ &T&$-$ife 1 Ji, 

4.*££»4jMb* 3, £iL#Jt£ 5 .t*:&A4L«h Jl^, 1*1 itfrJUNfc 5 

-hiL#, -J5-<fci4i±^4m^>g- 3. iii£T^#J«UM 14tf:& 

it>t 14R tijiZ&m&mX, 52R Aifr B^#-it, i£it##; 12 j&JKJME. 

3 ft, 5 -LiL#6$ B^#->fc^^-4it 51R $*£ 

il#J& 5 B>(fe#.^^i&^^-mit 52Rj££i^, 

3 ft. 

^tfiBfcJ^, 3&4fP#LTZ^J-ft, ii.it £#4*4 £ 

fit fcf- Aife#.it^^4ifc 5iL^ Bttfe&ttfe 

6$4f 4;fc 51R ^» A^#-ifc^^^ffi^^it 52L ft-fil^^iE^., ff(MX 



jL SN ( JfcTfr. 

1 #iL#J& 5 -LlLM 12 — #j. -^^HBt^lSI, it 

#>J^ 29 Jl 

£*£ifc^&t, &&i£4fc 16 #J£3fr, ft*****, 
90 flL*##£.4iHF RF-jf-^^&^Bt^, 12 ^rfj^itit^t 

^H, 4^ 12 3fcS;t. 

d^B9 9^r^, J^;fc^3L£ 25#&# P^4fL;fciiJi^#;fcf-i& 
^ 24 ifij^-f-frifc^, ^4&miF&% 23 t, ^i£i±^iL 

23a, At^ltt* 19 t. *.&mtk&$t 19 t^^t^*^^ 
— 3^£^-it#T& 19b -tit#, ttJMT ft 19aJiiL#, 

ii.5t^a^(5|^^J# 17, i£Bt, 2t#;&# 
*Hi£H*HW. it fl^J&jfc. ifc.ff-£.J8^JK&i|.ita&4fc 16 

15a -fcit#, 53.it^-^#J^^tX 14. i*J£, ItJL, ii.it ^ 

4N^it^ 14****^ 14L #jfc#^4f^f^*fc*fc#+45° , A3rA<» 



m#£&#-&-&3UM£ 1 _h, >C&>&#i£4r&/&;te,& 3 3*^4^ 4 

>^KT 3 « 

-!*>® lO^r^r, ilitT— 14 14L #4f-£ 

MJb 53L A ii.it#<& 12 j£ JMtM^&i&JUMt 1 -t, 

^, — &JUfS:— &JUt&>4JMRA 3. #£>4flM9A 3 

4L^^^ie.^Bt^[^4^ 51L 54L. T&#it;fc 54L ##f>J 

4fr4t; 12 JMfrtt 12 ^A-f"#it^,#^iai±^^l^ifc>t 14, 

:J5*K 11 #T^, i&itT— 14#J$tjL)i 14R## 

&.m$~mJb iii±^^ 12 Mm#4L&4* 

^i>gr 3 X^xtj^LT it%ir$tfi&&& 51R 54R. 54R 

3fc>* 14, Stt&ifc. 

^^i£i£-fiL## 15a. 7 ^M-Jt ft 15a^#^.jfc^^** 15a 

±JSLM, 4*t£R£?ltlg- 18, itJt^— #^4t4fe4fc 19 
ft 19b Jii^#, ^#3) CCD PM'J 20 -t, & CCD 20 f& 
3ftHfrfc£f«q;fc^'iH& 18 /^^it* «t <Kf S ^ CCD 20 -L, 



29 t^it, #£Ht4k4U£#£.A'ftJIJL. 

29Jl&#-. 

*Tj1, ^jfJ-W CCD 20;&$tf4f-£;fc6^££M#^<>lT, % 
'JMH&#J 41- CCD £f 7»J 20 S£*jh#>>$L& t CCD 

^J&S 12AX® 12B, #JZi® 13A 13B, 
*M£CCDfM»J 20 B^#^>M*£#^&. 
**©12A#r^, #-?itL^ 11 #J&m*)m^&$l$t£X 14, %t^^.«it 
4*;$ t*^*fr#»^&*£ 71U 71R. >S 12B#r^, *»J#£jaj 

;fc^*j3ll8, ik®*fc^&£>HM- 72. 72&;&~lfc©^£U£ 

£>££;&^i&t, ft & &$L— &tfj$£^#L% a 0" 

;^#jL;fc#©^ t#&^#£#&>M*£ > ft&. *P, >S 13B/5t^, 

^^#-^r®^j^^r^^^i^4. >&® 13B t, 75 4L 

77 ^f-J.#r##.&. 



I»J*f. B*t, CCD 20 ##r»i£t4&, fejLH*Jfc4fcalft*E 

-jf-^Bt^Jffi CCD PM«] 20, ^r^® 14B^T^^#4-ifc^ffl^, ^J*»j£t 

♦ # A-l-1 ^#^#E^#J&^-->&#&#. 
a£i±^i&#:T^^#-*S^^i-^E^. 74 ^$]£t#E, 
>hE^78A> 78B. 78C, 78D. 15B ^f^:, Ei£ 78A> 

78C^fc — ^&*E^E*iL E«. 78B. 78D^£— fe, 

^i^f K^t, ti^^^E^JiTeil, ^J^ECC^.. ^rtf ECC 
^, A# CRC ( ) ^$-4Ht£--£J3 ( ECC) mfo£-Mi& 

$itfl£L&^m m 15B4-^ n#m?']# ECC^# 

$ 7 ® 15B#T^# ECC^t^— ^^6$#*«J, S 15B/5fr^6$ ECC 
^t£® 15A J5t^^^t*#^'] t^^^^ 5 ^-^^.^^^^^^:^ 

— ^^^ffL. "i&^Bfr, :k»®15A#T^, #B 15B#r^# ECC^.^/^ 
J^W^EJ^78A> 78B, 78C, 78D, ?6|t£ifc^&?&3t*M^ 1 t, # 

ikflt, 15A #f^##*«l&4£, #&^##7']J&, &.Sl5B#f 

^^ECC^-#^., #-|&^ECC^., $tlt&T&&jfL& t 3t#£Ufc#-lf- 



>^;^4^^^&^ifc^&^^#£-^3L 10, JN*-ftt. 



#&*L^it*£*. JL4*&** 10 z nm^*, 0rM&$b#*#ftf T« 
il*ftltiflO'~ 10 4 ^^^^*^. ;£^&2L 

r 3 a :?-*fc>S§L## a it#^^J-^ B , 104 - 133 Jf, 1990 

-f- j ^,ibAj^^i:«t u 4tm PHBtiit*£:i:£^AJMit**h$&'H& 
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£*£*fc^&t, 11 ft&J&m&S. 25 

#^t^#3fc^^ 25 Bit, 

%*Y> &&&-%>^&£l$lM.*, &&&&&& 



^ & 60 it >rr 4 *& ^ # £ j£ 5: # & #. tkm *% m 2 #r ^ # ^ — £ ^ & 
® it &^&%&%&fb&$L%rihtkmi&&*n®, m 18^^ 

^ 112 ~tofttefo<tLK>%#J J f-4t& i fi&& 113; f ft 
(neutral density filter; «Tt5# ND 114; 
it#7G^ 115; 116; fa&g:mjbm®%r 117; ^jfe.^ 

118*Jb<fcJM8* 119. jfc&^jl. 112 S4fc#.&4. P^4fcifc# 

-f»#Jt^*« 113 112 # tfe#ifc#i&-f-#it^. 

£-ft.ND&£.g- 114*^T^:^#it'f^:ll; 113 #j&M&&J&J$Lfr*pMj 
^ ^it^it#it# 115 ^ ND 31^^ 114 60&#Jt^#, * 

ife fc-^ P4&#Ufc#jfc. ;fc#>G*r 115 MA 4 

1/2 il^ifc,* . flfrJM^jtS U6 4f««.Jt^itA 116a, 3tife 

116a>(3t^itAit#/0# 115 #ifc*Mc,t# S 

thteG-'gmktt^i^ u fan. ^-ifc^ 118 ^r^*,« ii8a. ^^jfc* 



118a &tt:feP 4ft 20%, 80%. ikfe^M*! & 119 # 

&3k$L^mjLXj&^:, Ztfr^mlLti} ( auto power 

control; #T*e.# APC) . i£;3fcfc3P&l|| 119 if iK^4tf 

#*&JI lllifc^: %>%&%&n$LM~ 112 118 
<#^ifci& 118a -fc^_#^##^^r^, 4^^,^ 118 — 4£ <*: B£ £ 
^^#-3t^it^ 120; 12K &2LJt-fr£LM& 122. ^ 

#-it^it^ 120 ^'fe^it^it^ 120a, T^^#-it^3t«9 120a 

121^f^ffl 17 t-**£jfc4***#*J*F^*&:fcifc/* 121R, 
^it^^A-W^s^^^it^ 121L. ^:ifc>t 121R. \2\hH% — $k%> 
^&t# — ^^J^it^ 14 ^^ifcX 14R. 14L^9|S|, ^:Jt4 121R 
^^^-^^#-45° , ^jfcX 121L^^^-^^#+45° . -t^- 

j$LM&, mfr4&fr&~ frm&L&x 121 ¥j^^Mm 17 

# 122 ** JL#ft J:il«j£tt#«&5'*rfeJU 1 fan 

^ 123; gt*.ffe4Hfr4fctt 123 £#jlMrA«JUM|E. 1 #^>£>$-fcJ2Ufc 
il^^I#^^#^*L^ 124 ( ^J»H 18) . 

111%4MT: «#J|Lditff JtJL 112 «»Jt^«#.i&^S 
116 #«4M^Hfcfll 116a -fciUIJ-JS4MJM*3-6K 4l4«4*.jfc^£.S- 116 
— Wfclt&M.tij&PQjbTRMm 125, &it:<8; 126, 127, 

128. &n&)MJS 125 — 18 

*K 4Utt^iMAft4fe 126^^5:, feftjH&jfcja^JK&Hirjfcjfcti 

-^Ei£<$*.>K ^it^ 127 127a. 127a 4sN*l:fc* 

s 4fe4M^£r&:£t 20%, 80%. 128 m^M.$L^M : & 

&i&"k, 3ttr<m&&tfj APC ^;fcfc^S!>m 128 #£;fc^^Tia^#J 
&£>r-EJ!£, #^^it&^^r&;fc#$£,!£^^. 126— 



127 t* &&&& 127a ±.£LM#J&^M&]4ik%-jbfr&%r 

120 

llli£##: 127 t^^#-ife.^>tll 120 #i 

iL^->W, 127 —#J^^^^K.i^i&it^ 129. 

il:^; 130. 49 jfcfc^J^ 131. Wfrm&*L&$i& 131 J? 

*M&ffit*f ^tt*ll3-f-ff^49£%4Mlg- 131 

111 £.MfrJt%r 118 t^^#-ife^ife^ 120 fatiL 

#—4*1. llS~MKtefo.<&m$-tfl&®-&%i 132 CCD 

133. 

1115£^^: 116 f&j&m&iRMgr 

125 fyJtL&j— *|. JKtik%-&$-&% 116 -'W^tfL^Lge.^tf -f 
f-*4ft 134JL^:^^it^^i 135. ^^ifc^^i 135 

266nm##*h;fc. Jt^ # it 135 

#3fc_E-f-#;fc4L. £*-&*40&f. 135# 

18 J9r^, *##-7t 140 4Kf ifc##-io;M£ 141. £ 

® 18 tX^ife Tit##-it^#- 141 #J&#^^.£it##iG;M*- 141 
t-£3L*: J^tff-^r&f'it^ 113. NDft*«114» tit&m&^TC 
# 115. fa&&3t*>% 116. ^^^IHI^^J^ 117. ^it^ 118. ^ 



125. 126. 127. 129. 

if:^ 132. ?X JSl^ 134. 

® 18^^#5&^:ifc^ifc#iG# 115M 1/2 

^P^^it^^r^H:^, >t;M£ 141 i*H£3.Tfe3fr#L 142. 

eiJl#ttfe3HX» 142 ^l&-tfe#6^^##it^it^it#it# 115 
143. 
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® 19AJ2L© 19B &&ipi£m&&ft¥}fc&jn&%7C$' 115 ft*. 

115a, 115b. $L^$l&X 115a, 115b 1 # M-'Jr — >h#J # @ t & 
#4K3frj&£> *»©19AJ?IS 19B^r^, 

X 115a, 115b tfj-g&^fr&J&it&Af&lLit. S^, ilit^TtX 
115a, 115b tfj&iflfc&MiLM, Ht&m&^Tttf- 115 

#T^> ^:it^ 115a, 115b 6$^i+,!f- &&M%*L, >® 19B 
^T^, 115a, 115b #j&iffrl$L>bH, :&ifc)?j£'K 

#^*L^ 124 ^3L£;fc#^iC*-^ 141 it^^J^ 119 

M APC feJ& 146 J.— APC 146 — fe^^L^^it^^ 141 
#4fl*. APC %^ 146 119 ^.J^^ifc^ 

APC ^^6^>fr-f- APC„ f . ifc%$PR»J# 128 i§ APC 147 ^— J? 
^ APC 147 — &-£i£,&#->iG;M£ 141 APC 147 

fc^pRl^ 119 #4&-ifei$:*L, APC^^^f-^ APC„ bJ . £ 

142 M&¥i$-?L&fr 141 ##itf»^-;fL#3£3frfc3fr#L 142 &jm$ 

148, APC 146, 147 #>fs-f APC ref , APC obJ iit 

4Sr*l*.^ 85 — ;fe^iMt-£it>M^ 141 tt*J#. CCD 133 Jf2t# 

CCD l£*'J 133#3K^frif*CCDI$M'l 133 #*fr&>f|--f tf&Sf^ #-fs-f *t 
Sfe^ 149 ^— ^, i?t£>fl^*t«fc^ 149 Ttihfc 141 

jt-^js A*itx. 135 135 

150 JL— J?^4R3frfcJ& 150 it 4^ 141 #4tj#. 

141 ^#l^^.^-^L^-*&->V*&-tIji^a 151, i&*&-,V&-tIij&t2 
151 to 140 rt^^^-^it##->t 140 *h#feJ&4U^ 

^fe^-^^^^jfc-f-^^jfc^, 152. 
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m 20 &$L-frtiL&M$LM. 112 ##£#&^E£l6$ 
( *J*T-fc# R) , l§t& ( #T-fc# G) ;?tj£& ( #Ti&# B) 

CCDPM 133 R. G. B =L & it # & T #- 2t ^ 111 

® 20 *f-^«*ff t^it^^5. 112 ^^Tfe^AAtt 161. t££^ 
&tk& 161 R it>MHF 162R,G it>MHp 162G*B it>MHF 162B. 

162Rv 162G, 162B t 163R. 163G. 
163B. it&^X 112 S£-M*^#]#ife Rit> Git* Bjfctt 
H ( j^Ti&'f^ LD) 164R, 164G, 164B, i»3l&4Jl£» LD164R* 164G. 
164B#&#it^-f 4f 162R. 162G, 162B ftfj 

^^fitf" i&¥t 165R. 165G> 165B. LD164R, 164G, 164B#ife# 

Rit* Git> B it ^ it i£:£fc 16 5R* 165G. 165B, 
163R> 163G, 163B, 161 t > * &^&&<tt 161 i£ 

^#$J NDal&H 114. 3*h, £g 20 Jsfr^^jt, 

£S 17 t^-f-^ifc'f *4ft 113. 

® 20 ^T^^^i t# CCD f£H 133 4k~%&ifr1%%.& 171. t&&^ 
)^^t#; 171 -MfRitife## 172R,Gittfe## 172G>Bittb#^ 172B. 

172R, 172G, 172B t ^#m##^8t &3I 173R, 173G> 
173B. CCbPhH 133 172R, 172G, 172B 

**RitS#L GitS#-> B it®#.3t#&#-# CCD174R. 
174G. 174B. i|L & jM$-it:^ 132 — 171 ^J&f/fc R 

it* Git, Bit, IfcRit, Git, B&frmi£it&SLfejgL%r 173R, 173G, 
173B, >MJ-$J CCD174R* 174G, 174B t- 

^E@211@23, iftifl^^afc^&^itf^iG 140 # 

9*4UfcMfc4Mlr: >&^it##-7t 140^#^^i^^#SS£^^ 
>h4* 181A> 181B; £-4* 181A, 181B Ji^#m.£i$>M&>&'M* 181A, 
181B #3fr#4*^ 182; 182 #*it#-¥->G 140 If teAfc^-iM^ 

tf^^M 183; **;ZU£it#jf>t 140 >&#r 181A, 181B ^m^^\t 



184. 

^#.%^r#L 184 140 ^T^^P-t^^® 

185; ^P^^it^S 185 ft, >S;fc##-iG 140 

>f^4fclk 186A, 186B; £CJSU|$n 185 *fr At S 
186A> 186B 6$f*3$^S-t#-&lk 187A, 187B. 

i£iG 140 4sli&#>&#. ^te#$t'MJfr, *>®23#r^, 4*^182* 

182 ^it^^TG 140^|hJ^^5|-^ 183^^. 
^it 140 #te#&i££l;t&m, J?'J4&#- 182 -«Llt^-it##-iG 140 

^iH^:^, *'J£;fc#^7G 140 

8t, 182 ^KtjL^^l 182 6$7f^5& 

*.^*L 184 J5K^ifc##-iG 140, i£#5M^JHl. 3 *K i£IE^J^?f 

ft&faft 124^#*MH&<& 123> 181 %+*t%L&tfjm&. 

182. £^#^4M$;M£ 182 JL^^,-f-#f-# 181 # 
#>HL 183. 182 ^^M^^^^^® 184. £ 

*h &-m&&mg,m i84#*h$#— ^jLi£#gt^&#^ ft 

%$J%L%1 124i£^^"^it^^L 183 185. 

jt4*&T, 123 *pi£4l-4&«; 123 #t'^**4& 181 

$}fai&fflzr fa . 

faft 124 1Mfc.4fr4fc 123 1 tft & J$L& fa ZL&s&zr fa 

® 24A M.® 24C^;M^J 124#.#H; 123 

l m&&7rfa®$J3-4fetkX>. #^r#L# 124£#jM*&TJ- 

® 24B/9f^##.&. ^t^tffl t^tb^^^^tS-R^^a^^Bt, # 
1244L® 24Bi5fr^##-&£;fc® 24A iH ffl 24C#T^##.&. # 
123 1 ^ptil^ri^#^^X#i^^ 



® 25 123 &&tf¥j&$*fafr®,*f'fi J &my5-6jtf} 

®. 25 t^-f 191 123 ^^,Bt^#^^l%, 192 

^%n®L \2%&%Ln n^M^^^i^^. 3>h#-f- 193£^£.fti£ 

ftfb®&fr$LnftT*n%-ft*k%i%L 123 #t^#4M&. ^.^fl^R 

&-£Mfc<H; 123 # t'^#^&^J> 2mmiL;£. 

1 &j$t&&&i&& (4m> . ® 26A^® 

1 t> £*fcJMJSLE 6 t£#^k&-t^&# 201, £L&&4fcE 
7t^^J^#201. >j5tifcAt^JllE 6 ti*4|Cj0Ait*l 202, 1" 

26B t> 203 $L^iZ^&-fr£.1%&}%!& 123 i^t*^ 

£4UtB 7 ft^^jh, ^ffl 26B/^, /Jm^fti*R#:^&#L4&<& 123 

KLE 6 6^— ^^^El^^^J.^. 202 #.*Mt#£, 

4i*^N-^J*r*Hi, £*feit^JIlE 6 l*3#El«J 204 t, # # 201 
&4HIJUUMIHIJIL £Ef«I 204. 204 ^f«l# fete£U&E 7 #EI«J 
205 ft, *i£#*MNm, ##El*J 204 

T^^ii-^-f-^^^ (H) fc^#4L^4US,#£#Bta]. ££t#E 7 ft 
7 fttf-^^^£*^#^&-fr£.Ht, ^^^ii^^^r^%.^»t, 

^T^.#Jfc^jfc^^-5- 112#lb^, CCD l£*'J 133*^4^^11 



1 211 *<t*t«.^ft^t*jfc*Ai&«#. 1 

##a212; a 212 -fr ttttrt 213. ^H213^ 

t§J#fa 213 ^ffi^^i^t:^, H/frlfraiT^B 28 #r?F, fa 212 

^W, ^#^:2ii4tA.^4ie»^#^Jtt»t, *-f-*flr4*&*.# 

^®29^r^, ifefl 213 ^f^^r^#a 212 ^^r^# 

^MS30^®34, 6&flr4fe4tlM.JtJLf tt. 

111 #*Jt-3LT;&#-£>G 140#K.JL*i. 
® 30 ;|L4*i?;fc#4i&*JM*- l # — #;fel*t&S&^>Kfc#J£iG 
140A. 140B 3L^$-tL 140A @ 21 #r ^ # it # i£ it 140 

I3##L& ( «T# A^ ) . £ — it 140B 1-^1 21 

140 xHfc«ftifc.& ( #T# B ^ ) . 140A, 
HOB i&Lm%&!%/^£: 211 # fa 212 ^ & **jfc<lt 4 1 #t*fr 

6^>f3tS:. ^Jt##-it 140A, 140B 6^?f^i^St*L^il#^^, 

^^^^^^->t##-iC 140A. 140B tfj%f& 123 ^t^>&**itifc^ 
4 i ifit.xtfjgt®*b. 
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® 33 Am 31 t# B-B'^^l^®. JfiMr&-fc^ 

*#• 1 ( ® 31 t^lT«» ) ^B^*fcK.5:^^##-7C 140A, 

140B, J5£4*4i&*4Mt- 1 — >htf ( B 31 *l*fr&8fc 
jl^^it##-iG 140C. 140D. ifc#^-;?L 140C^1 AM&}> ife##-it 140D 

^.#^it 140A, 140B ZL&m 3b$L3tfaft fXJB^&% 
#-iG 140C. 140DA*^^^.ilt*l.^^S.5:#-^^^S 3 0 ift «J i£ # 
^. 7 ^>h;fc^#-;>L 140A> 140B. 140C, 140D, 

— S 34 t^-^*)^^^^5.8^ifc##->Cl40 1 ~ 140 8 , 
M&Mz&iZ&l&ft- 1 — >|-& ( S 34 t^^^> #l**-*fcfi&£ 8 4- 
it##-ic 140 9 - 140,6. ifc##-it 140, . 140 3 . 140 5 . 140 7 . 140, 0 * 
140, 2 » 140,4 . 140, 6 j1A3>#. it##-itl40 2 , 140 4 . 140 6 , 140 8 , 
140 9 . 140,,. 140,3 . 140, s j1B^#. ^jfc##-iG^?f-#iti^t*L^il 

^l^t'^^^#^. #7#£t*M4;8 16 >h*,#-£x., 

4# 1. 

@jtb, 30^8 34^"^, 



$L-8-£.$LM.f&%.£^&tfLn ill, *ft£j&*.*«*tir4f **J* 

J^m® 35 46, ift8fl,£&;&^&#;fc#^^|UaM£ 1 

tew i &m&mt£tfji&£zr%;> f&fr&&^m& 

m 35 37 ^rp^^m 1, S35^.-f 

#•1^-: #j&;fcit#i56^#*.#L221; Jfi£iL#,g-;8L22H$ 

JSL#a»^xtSe.5-^it»JI^.^L 222; VX%L%_tfj n l^#^#J.*L 221 #»it: 
222 I^^^^^S*® 223;ZLft$&K 224; « 
222 #4fc&iL#^L 221 — &±-¥}£:&mteM: 225. *^#^- 
&. 221 #JM*i&jf*4r4J&#lyg: 225 ^|Bj^A«.^^^->!t„^^^lBll^. 
Mttl 225 — ^4>£. *^#&*L 221 XjJ0LM&J£l$&1ft 

© 38 _£® 40 ^^it^^^l«II*^^ifc'fr4i64t^#- 1, m 38 
&<f 4*&fir4«JUMt- 1 m 39 'Hk4r4«JUMt 1 

#^*fi£*8.®, ® 40 4% 1 *jfr»4i& 

£-4*Maj£- 232, &W&%i 233. *it:BJ3^feL 231 ^^Ml*! 232 
^8^-— 1*1 Bj-ft^iUtm 234. ikitW&fa 231 



^^-4^1 232 4U«Jfcif:»,8^fc.231 1$ &#L $i#J & &#l f«l 
233 tk&W&-&L 231 

® 41 J.® 43 ;^#-^#;fc^&*&4U&#. 1, @41^^ 
1.2mm M#J k> It 1 B 42 0.6mm^# 

i tfjjr$r&jiiLW m . ® 41 42 /Sfr^tf it 

#&-fc|UM£ 1 tfj&ft**® 38 J9f^. teA, S 41 m-*¥j}L&&K>%L 

1 J-#L 231. 232 ;2Ul:eJS^#. 233 

% 1. 2mm, m 42 >3f 1 ^^»J^*L 231. &&mfy 

M 232 JSJ&!fl,i-*L 233 #i&ijr&fiL% 0. 6mm. 

123 1 Jitf-fc^^J&ifc 241 

>M&I£ 123M#>^ife^4te.^:^ 
1 Xtfjiii&jG 242 ^MWl 232 #1MH>I:3M.jM> 

232 -fc.^^*ie»^^^mit 241 242 JL6$^ : - 

^B:^!£ 243. 

41 AS 42 t^F* T*£«JlS&ffil$^#-i^;fc 

1. ^jfc^-^T, i£"JfJM& 222* ^4^^a>& 225^^^j5J l^^^-H-^ 
1. 2mm 0. 6mm. 

m 44,81© 46^.^«L^^^ifc#-4ie.|t^^ i, ®44 4:it^^- 

|td&#. 1 ® 46 jl4-^^^M^it^L^4itm*«l^^ 

;fc-fs&-fc|td&#. 1 tijUnk&li&W®. ® 44 #r^#;fc#"&^|t*&#. 1 
JL&® 42 /Jr^^^^-¥-^^it#-4-»^^^^#M 234 

® 45^r^^jt^4ie.^^i^#S 35i$t^# 

^^#-^^it'fr4«»|t^^^^#^^L221 3 
*K 45/^#;fc^&^3td&>fr 1 f, — ' W^^»>9^222. £-& 

«&;fej,£ 225 J&£^ffil$#^#/f-&7& 0.6mm. 

)K%lQL 123 J&#&ifc#&*&:l§U&^ 1 -t^-^|t^#mit 241 



1 _t6Hf 4ifc 242 £^4«jfe>& 232, 225 ^iHHvCilA JL* Jl^. * 
£^4&*i^ 232> 225 Ji^ A**&4fc#<#-J&;fc 241 #*>ft4;fc 
242 ^it^i^E^ 243. 

*t&&#JiZ>$-M t fr£: ^J^, d^©47^r^, £i|:»J3.g->&L 252 # — ft 
-t^Alfrat^, i?&X>^^t>«^^T ^-#1^253 251 ¥j 

^<JLT, *»S48^r^, ^>SMfe^; 123 251 -L^^^it^fc 

251 t^AW>&##^, ^^TAJ^JijCILAJL^JL^. £® 

47 251 t, iti^-S-fc 252 1. 2mm. ® 47 

#T^££##jfc:&, #CD, CD-ROM, CD~R( R^ — #L( Write Once) 
M¥j CD) , MD ( >bm&) ^. 

iL#J& 263 # ft^3&W&-%L 262 i&i±,&dfrj& 263 ^flq 

261 #^r&T, ^S50^, 123 

® 49/3t^#ik:& 261 t» --^#&»>8&&#^-,&'fci:fc»;& 0.6mm. 

® 50 #r^££##jfcjfc, >§• DVD, DVD -ROM, DVD -RAM, MO ( Jofik ) 

^9>& ) t*&^tf^4# 8 *M*4A s m>fr4^-fcipL£3£— 4#4>£ 

5131® 52A 3.® 52C, i£»J3;fei>f££t:3&**H$>^. K51jMLt3? 
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Mm 301; tiL&tlikgim&TlHWB 301#4s4;fc 302 jK#£-4 
B8^ie.^Ld^>^ 300 #it:^ 303; JLikaW-T*?-^ 1^1^*1 tf^Mik 
305, &i*£-Jftjfc 305 4U?>ft4;& 302 ic!tiE-3t^^^m#^4^ 

i&*Ufc* 300 ^^^^iBjit^^J^ 304; *H*]#ik#~IMM i ®^'flr 
&mfb CCD PM>] 308; i«;Mfr>^4JR48i&3UM*- 300 M & 
306 3MU&JK&£ CCD PM'l 308 Jl6&&& 307. 

-»^15J— 4r4te,^^ 300 Ji. xfr^^lM&ftl ~ #n£& 

itib, -fr|t#tf?£t4&#i fc£i«!ik^#]3l 30i4M»IT^4t*#l. £ 

&£}«JiB#J tt4t 4 it 302, ig.i±it:#; 303 JK#££-4i&&4Mt 300 -t. 
m*t> 4MM9te£t4fc#l, iftA;fe4££ffljt-9l4J& 304, *kjk;fli4*i£# 
i££fliPHN**#J*:fc 305, JMJ-£^4fc$.*l&.#*300 Ji. & 
££-4-&$.4Mt> 300 -k-i& 302 ^»#.JRit 305 <&-f t £Ltfj 

301 ^#]#.&;ftfc£t##2 - #n, *)mte&%mjLTFm% 304, 
;fc#iMfi££«^*i«&#-J!IUfc 305, &.&$H£4& 302 305 
ft#£*4«*4MM00 -t. 4L, £>Mt 4 

^Ob**^. 51 #f^#<fc} t> ^4JR;fei&*JM*> 300 #£>h& 

( 1* Jb^ 1 ^ 2, — » 3t^Mc nu — ) . 

-f-^^-Mf Jl£#£;& 306. 306 5i.it^^; 307 

,M*fj CCD 308 -h, CCD f£H 308 4Mi . 



® 52A J-© 52C 302 305 fftfi^, 

ffr*4t#l #-f|T&;fc 302 1 ^»Si : -^^lt^#l 305, # 

i^, ^&i^£-£t 309, !*J#, © 52B^#]#^Xfc 

£t##2 302 2 ifpJ.-f ^i#:^t^#2 3 05 2 #^^, ^ 

3 09 2 #^&, S 52C^^^J«^^"jiC^^t^#3 
302 s #»J-i : -;ffl>fr£t4fc#3 «$£-JKi& 305 3 tf 1^, ^J&i^^-M. 309 3 

-fib, 53 J8_S 54, i&WftllkHXjS-tt. ® 53&&^ttf$L 

H&$L& 111 ftNLH£:m& j mW& 125 ^4r#^L^- 

*K ^*J^90#.^##^>ft-f-RF-fi-^^l^^, IS** #41 123 # 

#ofc&j&3: 25 A#^it^-Jlft^-f-#ife,^ii:^ 113 
^*i&it ND&&^ 114* ^it«it#it# 115, ^M&]&fc£>fr 
116 Ji. 116 Ji#;fct# S«#.A^M 

116a XjSLMjz, *£ft;fciPf#]3& 125 i£$f. XJtgtt* 

it^it# 116-h^itt^ P^»#-it^^:^i±^#-it^ifc« 116a, i£i± 
£l»J;fc2§#]^ 117, ^#£'J^;fc& 118 t. 118 t^ifc 

6§— 118a ±.0LM, &i±4&4M^it3£ 120, ^##J^^ 
^f^Jt,^ 121 t. i&it-^^I^ikJt 121 &J$tjb$ 121R#ifc 

itit^it^ 121L tf&J&ifr A^#-it. i|J±T— ^$1 
^it^ 121 122 -hiLfr^, #4fr#I 123 

S%Ju1&&&j&3&tt j mM, i&l*r$J4fr££; 123 53 
v&7-t4\-J$LM& 122. 



fa%-*>3tjL& 120a ±.J$LM, ^M$)fr&Wr 127 t, — ^^it^it 
^ 127a, tiL<k.m.3t&$k& l29ZLm&1&3£& 130 m^^m^^ 

85, £&3l&#-gfc>fir-f FE, *JLJ$#-gfc4f-|- TE ZL&Sl^^ RF, 

119 t, #-3&^;fcfe#:**^ 119 tf^ib-ff-f-, & APC 146 it/fc 
>ffr-f- APC ref . fa&i&ifi-f APC r . f , 3t#APC, «-gM&J&#>£;fc 

*L 142, i^#^it^ife.#>C# 115, APC Nf ¥-f4&£.«*4fc. 

il^, ^HLBt, ft ft 115, 112 

it^JE:. £fe*MHS 119 &j$Ljb3f + 
^^i«Jit^*J^ ii7-iL^^^:it^^:^'H|-jJLT, 4M£ifcfc3MH»]S 
119 #i&±jb-%¥}&&&^, T8-fte&£W&WMnr 117 ttf#^ 

4t # £ JLJE. ft-ft. ^ * * #r Jfc A it # * #. it. # £ . 

t##*Mfr***£***l. T**.tfj^#;&:£ 261. 261 t> 

^^:»J9^*L 262 #,£.^J& 263 — *_L^^1T 265, 

123 — -fej#;fcj£#£;3fc£: 261 _t, ^>CHL^-^afc# 265 -t, #J/5>&# 

£#265 Jl^£«$*U£.4H94*J&, ilsr^^ 123— *J. 

55 J.S 57ijLBJ|->e*^:N-^X#. ® 6 ^^^t&ltltf- 
^^&g 111 tfj$L£&JT&W®, m 56. S 57^X«J^.^^i5^iN-it^ 

l «-i£#;fc#4fc&#i£'iBS. >®56#r^, «T 
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it#.& ( i»T<fc»#jl) if<*it$Mfc& (^T^#*r) , *t&it&J &i&4t 

M6^-^E^rtM^. 123 # t*^£*t#E 7 

^it^^S: 112 1^#ifc<f itH 113 rf&^-f- #it 

Jt, «.^a|.5±ND^^L^ 114. ^^^it#7G^115, ^#$J>&4Mi 

^it^ 116 Ji. /c#i&]>fc^;fc^;fc3l 116-h^ifct^ P«**4Mt 

^:it^#-it^it« 116a, itit^-fsLgfcJjfc^J^ 117, 

&#-fc|t#^J&;fc. tt&^j9-fEjfcAtJiJ 
^ifc& 118 t. 118 t^-^^^^Mit^— ^P^^fc.^ 

it© 118a -hiLSJ-, ii.i±4fe#-ifc^;fc& 120, >V # £ >J ^] ifc # 
121 t. ii.i±~^£|;&;fcjf 121#4£ifc>* 121R6^i&^^^m 

B-fc#-ifc, 121L^i&^.^^Hit^^ A^^it. 

4ie.^d*^ l ^M:^4^^a>g- 225 it^:— ^J. 55 f£ 

«$-T jL$rj0LM& 122. 

116a *.*t;fe *££)»]ifc^#]^ 125, itBt, 

it^ 127 t. ^^^J^ifcS 127 t^^^*.^— ^^^fc-^it© 127a 
Jl£.#, #£4S»#.ifc^jfc& 120 fi^ifc© 120a-LiL4t, ^#f>)~ 
^JsfcifcJf 121 t- i&i±— ^£J*£it>i 121 121R 

ft-ftr&ifc&# A4fc#-ifc, i^it^it^ 121L^-fT4itj^^ B^^it. 



i&itT — fr®$t&# 121 ti4t&A£-h*|-JUHfc 122 ±.JLMJs, & 
4fr4t; I23&#miu jMMH*Ai&*UMM -t, ITN->r^it^4 

*&:fU&#. 1 &JR;fej8- 225 il.it 

te&mfaM: 225. 

JRjfc 311 312 ;* & t* i=- & * 313. ^-f-^EL^. 313 

*»©55#r?F, iiit^^a^ 126 310, it&33# 

57 i?fr^, ^4r4m^^r 225 1*5, ig.it T — ^4»J^:it^ 121 
121L#^. A4fe#.;fctfi&4tJfl^J&;fe 311A jfri&it T — 
121 121R it} 3- &&&&&&&& 312A X^^, 

ii.it T—^^^jtJt 121 tfj#L&$ 121R B 

311B^i&itT~^$l^;fc,>T 1216^^:it>t 121L^^B^#-ifc 
tf-ft&ifc 312B JLifc-i^, il#^^®^^^Afe,*t-»^.^^4m^ 
225 1*5. 

:fc©55#f^, XJM^jtg 118 t^^»^-^^^^^ — 
-lp^>V#^Jifc^^]^ 119 t, #-^it%#l»JS 119 ^^ib'fs-f-, 
* APC 146 ife-iHTf APC ref . 3 *K ,Mfr2»J^jfc2l 127 t 
ifc# — ^fr^M2l&*L&mn 128 t, *M£^;3fcfc*M&l^ 128#*frifc 
-ft-?-, & APC 147 ^-Mt^^r APC obJ . *Mfcit#^-f- APC ref , 

APC obJ , St#APC, M 1 -Ltf-fc^fl^J&jfc 

142, APC ref . APC. bJ i£#*ti£, J3t#-^# 

&fe#:ai3l ii9#£;Mp#^&£>hE£L, 

#JH ii7^&^1?i£it;fc:f:#^i>LT, fc$kjL*L$(LM%r U9¥i&±& 

128^^it^^*I^.^^E^„ 

128 **«-£&4|c«*4frib4M-, *i*£w*?ni* 125 t 



j5*h, £4^:&^&t> ^l&'ft-^ APC„ f . APC obJ ^^», St^fAPC, 

58 XL® 59 i£ $ ;t ^ Bt # g 58 ^^^^ 
B-J-##^|| 111 ##.&#ijt»>JI®, © 59 

^et, ±n& : mw% i25^##- 

J-IS)-^^. 112#tfJit, 4Ut4*J9i&S*l 135#ifc 

4f&&> ^M&]&&&&&& 116 -t, 116a -hJU|- 

itit^^^lBjit^l^^ 117, 118 t- >V#$)^ifc 

H 118 t^it^f— H8a JiiLdft, iUt4ft#.ib4'£& 

120, X#^!)Ji^^J^:itX 121 t. iti. iUt~ ^#J^3fc>t 121 # 
$t&fi 121R^ifcj^i& B^#-it,ii.5±^*>i 121L#;fc&;% Atifc#L&. 
ilitT-=-^«iifeifcX 121#jfc£Ji^iUMfel22JiiL#J&, *4fr^l23 

^ 225 Afti^g* 313 f * -f* 8 ft Jt* . £S 58 t 

#H7JL-frjSLM& 122. 

A>4f-*)4*£S 118 t^it^— -*^MM0jfcfe41L«|* 119 
+ . IMHtAfciMtiS 119 # 4fr & ^-f- , * APC feJ& 146 Jt/Ms-f- 
APC ref . JMHfc4t-f APC r .„ St#APC, tt4UtJR4t£it4r4% 

1 JL«**— «#*.^J8Jfc»JLJL 135 
rtfbft/ft-? APCMf^-f-JUttttf.. ***** 119tf£^*fc^£Jil 
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^J&@ 60 M.® 62 «t,H«#^.8t^X#. ®60;£4-^#£ 
111 g 61. © 62 ^*J^L^_^-if-^.Bt^ 

4Ub*Jtl 112 ife#tf;fc#J&i^*r;fcf'i£# 113 ifi&^*rib 
JK, 4MLii.it ND Slat II 114, *Ufc$ifc#;*G# 115, JUMittJM^ 

ifc^ 116 Ji. ^Mn&frjtfr&U 116-h^itt^ S4&4M^*&4Bi 
fc&fr&ft 116aJUU*Jgr, jk&m&TRWn 125 3t*r. X#fj|«*L 

116 -h^itt^ P«*L*^***fc4fc#Jfc^*tf 116a, iiit 
#l#£|a)ifc^HN3l 117, itBt, ^;fc#;te>&i£#£l^#], 
ftj^mjt. &%-£-m&&&^M^fr&%r 118 t. A#Jj^*e 118 
t^*^^^l^ife^— ^^^ittfj 118a JiiUfh iiit^#-;fc^;fc 
^ 120, >^#f'J^^m;fcJf 121 t- &it~fr%\$Lfo% 121 

121R##£#^m;fcj&;& B^4Mi, ii.it^:it>t 121L 
&M&M&&% ktik%.&. iiitT— 121 ##£#^JgUfc 

£-t ifriMHfc 122 -tiU*J&, 123 2t#3L#>, J&#£>ff&-HL4t 

d&#. i JL, «:&£jt<|*4i&3UlMfr. 1 tift£-4JK;HMfc 225 ' M. 

£g 60 t^^TJifhiU^ 122. 

62 #T^, it.it T— UliftifcjLX mRtfJ.B'fc 
#jfc*&-jML*l*JHL*. 315B iiSt^4«*>& 225, £>&i^&J£;te>& 
225 #^>W#^^#:£#>&:frtfj-kiM*> ##Liiit^&JiMfl>£ 225. 
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i&3t J %>%L9tnM3tiZ&M&m& 311A iZ>$L%$~ 
JR* 311A^ft#^#m£.#;fc. **J9ifc4t£.J9;MlJ&315B, 
4M^E4fc 313 il^^-»&^.Bt^^4it 312A *$->&##iiL;fc 316B. ^ 
316B fa#l¥b 123 — 4fl##. 

&3t7~fr$li£&X 121 121L A4&#Jfc# 

&!kn$-J&& 315Aiii±£-&J&;fti>I: 225, £#1^&,*Ua>£ 225 #3^ 
^^>C^#.5:^^-#^Jt^#, #*iti±^&H#|y& 225. i!N\ £ 
^#^-h^#^^-}f*L>«^mife 315A ^^f^E^. 313 ft, i£i±-fc:^ 
BtM#itte.^L^^^ifc 311B #4*3., .fcJL^/k-^-fc^^J&jfc 311B 
^^^ijPi^I^^^it. #]/8t£-f!-iiL#^J&jk315A, JM^E* 

313 4L^-^i&^.Bt^^4it 312B 3^>^^#iit 316A. T»#itjfc 316A 
ft4&£; 123 — 4H#4£. 

X B >(§»4M^-i5-£ik 316B ii.it T4*H& 123 ^, i&it^Mfl&ifc 
JtmtfaUfctf 121R, ^P'fe^.ifc. ^A>fe#-ife^#^3t 316A1E 
i±T4fr<& 123 ^, iiit-=.^Ml;ftjfcJ* 121 ¥j$t%>% 121L, P fa 

i&itT— ^$J^ifc# 121 ^#^ifc>V#5!)^#jt^it^ 120 
-L, il:i±4&4Mc.^;fc© 120a, >MJ- 118 -t. >M|- 
118 Jitf ^^itit^ifctfj 118a, i£it&#-i£^ 132, 

&] CCD PMJ 133 X, -fr® 60 #T#r, ^itM^rA^^L^t 132 # 

^^-jf-^it^^-f- CCD 133 

T&$~*f&%:m%>T8Mnr 125itt##i!» m^^^^CCD^H 133 

t*-M4)4t*., ^^4^^8>& 225 -L^^t&^^^^^^^T, 

119 I* . #-4fci£ifcfclMli$| 119tf*fr&^-§-, #APCfc*&-146 
it/fc^-f- APC ref . #.**flr-fr APC ref , i£*fAPC, 

148 IMfrfc^M*. 142, lift- 115, ttftiM*-? APC, 

A. ^tT«^#^8t, 115, 



^I^^ltjf. 112 i£#APC, «^iiitT^it^ifc#/G^ 115 

^^^fSJ^^J^ 117%^^^it^^^^T, & 

£.4^3fc^&t> 112, R. G. 

B -=-&Jttifc6$;fc&, CCD I^^J 133^^^^:^ R, G, BJ=&ifc#CCD 

PM, #^ifc^4ie.^^^ l, 

M^>Sr^fe.#-^#>, ^'#J^DuPont^^^J^HRF- 700X059- 20( W 
R. G. B^^^frJ-Jfc^^^ie.^^ 1 

i£##r&#£:£-ie.|t, ^r«^J*»#R#^ MSB (Hi^^) , #B# 
#LSB(|UjM£), fe#^#jH&|t8 (=2 3 ) 

n(n^3 >&^L^^4^^^T, R> 

#R, G, B.= ^it^#T>fr4^^*ie.^Bt^^4^#^., 
#Ti£^#^&-. *P> R* G, B t#&— 

*«] 133 t. **M*#A****A**fc«4*4. £#R> G, B 

£ CCD 133 t. *^-#^4*^*A4^ilfc^^4. 



X*^f^^J& Jl-^-# ( Direet Read After Wrete: #T*6# 
DRAW) 3frt&> la^j^t&^Bfrtf^X^^^^] (Write Power 
Control: ^Tte^WPC) 

•Tit, ifc^ DRAW^tfc. DRAV4frfe£.«4Mr&j&, jL4£i£# 

0j[i&$.tf^&tfjm:TSE (Verity) . 

#T, #,m©55^L®57, i£»Jf4L£;&^&# DRAW^lt&tfJ&S. 
1T£> £4^*fc^&t, DRAW *|-&T, dti&ltJB** 

HBt, ££-&J&#i>& 225 ft, i&itT — l21i^^^LA 121L 

# J. Att#jfctt?&5tJ19£»Jft£. 311A *»ii.itT — 121 

121R#^A^#jfc#^&jfc312Ai£iiLi^, ii.it T—^sfc it 

# 121 121R^J.B^#ife,^->e,^t^^Hife311B^ilitT — 
4*4|4t£>i 121 121L B -&#-;fc#4ir&jfc 312B 

^, 3£&^&®m&fcik$Li&$.£-&&!&teM: 225 ft. 

T^^#J^:>b^ 121 121L tf)M- A iftJMS. 

311A £&-f-£-&XMa£ 225 V£4*1&XLM.GL3.1bJSLMti JlJU|-«*&, M- 

ift J0-i&4U8£.jft& 311B %&7 ^gPBjPtt&X.. £.£JL A 

T^4fiiti^^^ 123 ii.it 123^, i&it— 

4>4|:ifc&Jt 121#**&Jt 121L, A#P Fl#, #J#i&itT — 

^4&J^Jt^ 121 121R#^B^#-ik^te^J8^/&;fc311B£ 

^f^&J8l^>l 225 ^«#^Jl4iJLttiL*'*JLiUi-**jfc, JSU»]J8i& 

4tJB#-JKJfc 311A-i&*.T-f-^HJ0494&l, 4L£ J. B^4M&##£3fc. 

«#^Jt^l#4fe 123 ig.it T4fr<& 123 ilit— ^J^it 

# 121 ¥i%L&% 121R, P ii.it 7~$-$\$tjL% 121 # 
#it;fc^#J»J>ia4Mi^;fc# 120 t, **M*#JfcdHfc* 120a, -M*Jfl 

118 t. >MMU^ifc* 118 t^#^it^— ^P^^it^it® 



118a, igJt/£$U£<& 132, >Mfr3l CCD f£H 133 t*t£-*H. 

£® 63 t» #-f 321 &4t^;fc#&i&IUM*. 1 A— ^31^^ 
4t2.^^it^BtRI^ CCD PMJ 133 tflfrifefe-f #J&&3L— W#J& 

m,. >fi;&#*&^dtej&, CCD 133 tflW&*i>^f&%&&& 

jfc^igJft^'K T^ifcCCD f£H 133 #%ifcfc-f 
i^^®^ ( «T#i&^©^) HA, i&ltBt, CCD 

E, &&*>Xf1x3lL*]m DRAW ^/Mhj'fttiftJMt'Mi&ltB 

*&JL, -fclMtr&itf, &M%r 90 ^*m#iaT#x#. i?p, 43M?JH 90 

CCD 133 t?*-|fc%jp-**dMr. i^Bt, iMf ^L^it^^tX 112 

ii#»!^ 1 ^I#tl&^ie.^^CCD 133 #*&-ifeife-f 
^Sfli^, #!l>£g| 63 t, 321- 323 ^^, ^r«"J^>h^, 

¥j$bM*£^*t&#J#nk *>^&^$L&-ikW& *L-^#ji&$-1f-te&jtf 
m. &ft$L%V*#J&&tf, 90 JIMS. CCD 133 fe^f, 

*»_t#ri£, fr^fe^^^, DRAW 



HC&S 64 SLM)125 #^«;£#£t4fc^^ 331; # CCD 

133 ti4frftJt##-J4jfcJM*tiS 90 331 
##if-*%3g. 322; 90 331 #£tlM*#tM% 

H 322 &X>£L2k%L#J^&$i%i-4§LWm 90 # it 

It* 333. 333 ##***UHltitir4t. -fc!>*t4U$i#>H&U& 

*4Ht 90. £**MMF 333 *£4^*M£^ 

>^^^>^^^.^^^^4i5|t#^^jl, DRAW 
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WPC Jtitf, S 63 #r^# CCD 

4&i^T*'&, >#T#Ti£, f&Mm RAID ( Redundant Arrays of 
Inexpensive Disks) &j£-3b4f'f&<&ti&'fc$.. 

RAID £ ^iti|tJLi&4tit*, ««.#5C#"&, 4fc^-fc 

$.tf'3~£'&4$4M?.. RAID RAID- 1 ^ RAID- 5 *JL#. 

tft^t*^^^'^ RAID- 1. RAID- 3 A. RAID- 5 %W 

itrntw. raid- i &fttenftn&m^ft^#i$L$LM.*#i7r£>, # 

i^iL#^. RAID- 3 £L&#t^$t&&m&— i&%L&£^& 

T4^*fc^&# RAID ^L^60#-4i&|t^-^ ( #T*fc^-JM& 

RAID «$-9L9lt^JBtA4tJL«AA^rAi&M#. 1 

* 



m 65 &j$L^&%&1$&#Jifr$LiZ$i?r&^-- W&jvLW®. 

DATA1, DATA2 » DATA 3 » F*I #ft* DATA1* DATA2> DATA3> • 

T&%L&j&&&it>$Ll&fr 1 ^^^^p^E^. 313a~313e t- £ *K £ 
£~i^E*it 313a- 313e t i&*bfel#-£ £ £ >hft*. 

T^-^^t^r^^ RAID- L ^^^^T^tE,^^, M»ML&£+-f- 

^Ei£ 313a~ 313e t 4* t*&2t#ft*##£, — 
i^E£M£.ft*-jf-4L. 

t£#lt, &&&&&&&& 1 t^t4£- &*»lft* 
DATA1> DATA2. DATA 3 » DATA12, ^#mft*, t&$l&5^t$ 

Ei^ 313a~ 313d t. 1^ Bt^J&*e.|t££ >h-f-^E*3l 313a- 313d t# 
ft*#^-te;i£3&:ft*, #^te4£3MM&-fc3t£i^EJgl 313e t. 
*4Mi,i£, frteiZ^Lfrik^, .ft* DATA1 - DATA4 ^#H&4ME.-f- ^E 
J^. 313a~ 313d t » ft* DATA1 - DATA4 tfj^fa&.$k4£& PARITY ( 1 - 
4) i&3L£^£FE4fc 313e t, ft* DATA5- DATA8 ^^^^l^^^E 
i& 313a~ 313d t » ft* DATA5 ~ DATA8 tfj^rtefc$k$t& PARITY ( 5 - 
8) j&^L^gFEJfc 313e t> ft*DATA9~DATA12^#J-fc#:£-f #E 
i£ 313a ~ 313d t» ft* DATA9 ~ DATA 12 ^-^H&^Hrft* PARITY ( 9 
- 12)«.|Mt^^E£t 313e t. ££^^Ei£ 313a~ 313e t, 

*>&$Lm-&T&ijtir&, UlIPp^^^^-f^E^ 313a- 313d t 
— ^t*&^#ft*#-?f-^> -k&fl^lULi^E^ 313e t# 
^te^J&ft*, teft*^. 

S 67^:^^*-^^^^^*.^^^^^--^^^^®. £ 
t^)t. 41^,&te|t,&;fc>fir&^^*M£. 1 t^^^^L— £?«]ft* 
DATA1. DATA2 > DATA3, ■•• , DATA12, ^4»|^ft*, T&*.£.£>Hf^ 
E*fc 313a- 313e t ^ W^Hf^E^t , I*) £ J&*&^ # ft * # ^H* 
4£3lrft*, #1fltf4MUMM*i&*££'M : -3F&* 313a- 313e t# 
#J£-#^E£lt. £i^&-t, ^^3tJti&^^«.^rft# 

tfi^EJ^. £^;5r&t> ft* DATA1~DATA4 ^#J*£#: 

^-f^E^ 313a- 313d t, ft* DATA1 - DATA4 # ^hte^Hrft* 



PARITY(l-4) t&^M^^E^ 313e t> DATA5 - DATA8 ^#Ji& 

^L^i^^E^, 313a- 313c> 313e t> ^t4£ DATA5 - DATA8 tft^frfa^Lyk 
PARITY (5-8) te^^i^E^ 313d t, DATA9 - DATA 12 

^jft-fc^t^-f-gFElfc 313a, 313b, 313d, 313e t> DATA9 - DATA 12 
¥f%#,%j£:$SL& PARITY (9- 12) i&^-^^E^. 313c f. 

£^i^EJ3L 313a- 313e t, £ & , ^#]£*i&3t£ 

>MMfe. T^ie.^L^r^i? RAID- 5 -fr%L$Lm-%i&$iznk, I'JSf'fc 

H 90#£c#)T3t*r#. 

it^^^i^E^ 313. ^E.j*^-?JLT, 4HM&4Ur&>f feJStt 

£ ^i^Ei£ 313 $L*t %.ifc3k4f$Ln ftv>n#)&n n^^-^^m.. n 

#it#il&&i£/t*ra^^Ea& 313. 

^^J&'fr 1 tfj^&Jr&l 331 ^itil^-^ 332-t-^^4|5^ 

£>^^EJ&313. £jfc*f*.T, dHtf&*>^&f &JStf ^I^B. 
^.tital^r^ 332 £ ^ E^, 313 $L*? AitSttf *Jf A # 

J*!#&Krt#-f ^E*it. 332-Mlf4|S# 
>M^EJ£.313. 

>^#E^l 313 

-^^E^.313 Httt^HMB**-*, ^Sp^ 

4bfe£3L4HM&*.£-&. f M 8 70, 

####4*^ (shift multiplexing) £-£iZ$-£^$t 
#Bt^^«:^^*. 70^, mT%&®-Xm, jLtii£*1-& 



^jtfe£^&t&Att£+-f-^&ift 313 j.~#ige.£##j, te^Hfcie. 

£g 70 t^#-f 334 ^^^#*4.^^^^«>^. &$LM® 
4fc^^i&^&£>hi^Ei& 313 t- 

^6§t^T, ® 71 £$«flr 1 

^e*h 313, «*4r4«4t4Mt i 331, $Lm®&xm 

4.^4^^. tf-Mttt-M^EaUlS^iW-^B 65 J.® 67 t#-f ^ 
Ei& 313a ~ 313c [*l#*fe,*t«. 

#*f*#nf *^*ii^.&4$jL3:, ********** 

89 72 ****** ® 73 **** 

^*ll^,&#**#%^#4Jt®. #***&#&**JL4h#: * 
^^*ll^^#^.S:^#*^W^#^^ 401; 

402; £^ 6$ 1^ 

^6^^^*1* 403; i£*£*^*tl^.&#**sfrt^ i£4££>Mi. 
^&**#iM£*tf 404; 

% * #i ^ 406. 
IftftfaVt 401 4MT******) 404. 405 BHFtt-j&TJFffltttf 
fl 407; gt^-ft-ftfe 408. 

& 408 -tiMf: #^#4fc#*fc*$*t*£*3l 409; ,&*#J:fc 

3-ft75-£.^m#jM-'&n 410; 4§^irn 407 411; 

1 *M#^*#* 412; 
412#yV#;fc^&-**** 1 #«sti^*Wi£, fi»M*# 
ifc*$*>fr &*&*** 1 j^#K4t*JH*£# 412 # # Si JS ^& 4*. 



413; yJL^mm^^^ %%&%r$L%ft ** *flr4i&4t*#. 1 
7 414. 

&i&n 407 t*#: &*nrn 407 #^m#.&#n#4&& 415; 

4£*J#n 407 tt^JSJtfn^JUfi*^ 416; ttJMMMfrft*-£ 411 

4£^1frn 407 ^m#JPM£*f:& 417. 

402 $-ft^ffo$L$-W*> 10 ^A^A-j&M^ 1 #J 

T^421; *4ifc«:5.^^T^^:42lJi*, 10 

1 # 422; #;sUit*r;*L£.f: & ^.£#i&JL4r 
4M£#)#4£#J*423. 

402 # : 4£^te#^^:I:tl^,&#££rt#;fc 

>fr4^^^1#^^*L^^^St*-^^^^^^^^^#^ 
#:&^-3fr#/flfc##L424; *MM&«4fc423 4*«t4), ##]£^5&#/8 
^#*U424^#il^^:#^-T^60^:^^#^%^r*L^#JII 425; 
^#J:&^>fMfe3fr#L424 

#)#:23#;fc^-^/83&*%|| 426. 402 &#J4& 

*U427; 4M*4fetl4fe423 #4£#J, 4£*)*£#Mfr4M 427 
^.^#^t^^^:#?ir#^*.^^*J^ 428; «^#]sM#-^#/fl 
3ft*. 427 ^#it^#^r^, #*4HH*4fr4MH*4*: 423 tiiUHfr 

ftm$k*k% 429. 402 4£ 31 i& Jt T >F & 

##^^JiT^#^%^*t430; 4Mt&f)4fe 423 4£#]-hT 
*hftm*L$jl0L 430 ##&;&:&#;^&6$JlT^#JE %3fr;M£#)3l 
431; ^^^^JiT^^iSfc^r^L 430 ##i£.;8U&#;3n^, #^-^r»J 
*UMMMfe*J* 423 # Xy^J^m^k^nr 432. 

402 i£#: ^*Jilit>fr##412^#^4-^^ 
d&#L 1 ^#^#tli^^#il^^^*U413^#5|,^L^#^-l^^#-^l^ 

%^fr;M£#)& 433; tf*j|-|!|r4MMt*JI- 434 J&^J&J&^J[JtHM20. 
j&a&#J& 403 #4fr>Mfr & RS232C 

435; UPS ( Uninterruptible Power System) 
^ 436; 4t%-fr4TftWm#jfc^W&&T&J%-- SCSI ( Small 
Computer System Interface) 437; # # ;fff 1*1 # # 

#*frm#l&-,M&-ife*& J f L <$35 — SCSI tfiMMfc-f- 438; v*ZL&&&3-Jk 



%&-h#AC(£j&) 439. 

RS232C m&tk&f 435 7k. UPS 436 ^ #J # #J 

423 -t. 423 #i&it RS232C 435 >{M&-# 

3£&4fc&:if-*r^:#, ^Jfr-MfcPMJ 404, 405, jS) P£*>1 
404, 405 #£t#, ^^RS232C^^#^^ 435. 

-&-SCSI ^i^ifc^ 437, 438 423 
H 404, 405 _h. 404, 405 aiJt3- SCSI ^^^^^ 437, 

438 jM&i£#^4fc#*ML, 423 -fc-itPf *J 404, 405 ¥} 

##^3&£:4£&$#£Ufc, 4£^RS232Ctf ^ 435. 

AC ^.^ii^^^- 439 ii^^^^^^j*: 406 -fc. 
406 #.4£x&iti£ AC 439 JpL^ # X. it # , 

+5V, +12V, +24V, - 24V 

*4Mt * ^ w >h it*£ T # ^ . 

>s 72 #r^, i?rn 407 6^— ^^j^^-i- 450 irm ii*»*fciL## 

W, ^T^f^irn 407, &^*>J#T#£: 421, _h^^:422, ^— , 
404, 405&-&&Ml^. 421, 422^#]5.4S^, t&ifc 

^ 10 * jfc4r4ia*Ufc#- 1. A**-* £ ^.&#4£A#J&ffi^ A 

ik>Jir&-fc3U£^ 1 M>4* 421, 422 ^t^«(-^ 
ft** 421. 422 fi^A*«N-* A* H 407 #jE.i57#J 

4TJPLA^it42U 422, AS ***** 1 *UML*t, 

7 i<M*4*&*4MI L 1 421, 422 — tl 4frA4MtK 



4M*LM^421. 422. Sifc, 
£:421, 422. 

%— 2L%~&ftH 404, 405 RAID #;2U£## 

RAID 4£#)Si£^4£*J4k 423 -t, ii.it 4£#J#: 

423 #4£#J, j^jR RAIDlv RAID3 i& RAID5 # 3*- 55" , ##|^iMt 
4-fc|Uf-£3LS.. # *h iiit^#«:5.^.ira&*t- 408 Xtfj&&K%r 409 
i&#RAIDl, RAID3 RAID5 

m&ftH 404, 405, RAID3 

*»B72//r^, ^— #^-^t^r*^:^r^irn 407, ifc T 42 1 
;SL-k^:£ 422, ^^#it^4t5^#-l^t>^^^:421, 422 t. 

% ~ft4c$L?r & Aii.it m 73 ^-^^>rr## 412, 

iM*4i&*UM*. l *>XJb4t4«4UMI'- l *UfiLxflr*4t 412 

t, 4£#J* 423^t£j|i>V^<Jt, «#Jfe4J#a!JQ«3Hx.413. 

4T l 4ML4H*ftE. jfc#Ai&:MM* l — 

E, 4£#J& 423J§Mfr4£#JJiT^#flfc3fr#L430, >& E# 
4rA#fl4k«M4fc# 9 l§)Btia^r^#J^^#^^^*i. 424, # 

421, 422 #£-<*#&#UMF. J5K#4£#l:&-?-^#$'k##L424, 

>^^<fcii.it>flr||#4i2^F^it^4->e.^«:#^ l at, 4fc*l 

— 421. 422 t, 3£#J& 423 4£#m4£3l, #>&^,£T 
#£:421 ^-h#^T422 f«*jfc&4%JUMM FM9 404 



i^^j^Jt^'J 405. &&f$H 404. 405 ^'«T«*tA. 5 >HMf 
*MM, £J94t4*SlMM£&-<M»£421. 422 t^*-H"20>hit#.|r 

1 t# 5 -MtA**— AIM 404 t, # 5 >H&^35~&J£*) 

405 'f 7 . 

£i£#£t3H&3tBt, ^ ii.it It 409, >^RAID3il 
RAID5 6^^^^t> ^#/9r^^^i&^:^iC 4 , 4M£4£l£-fcll 409, 
3%$L£t&&!iZ$Llf'%i. ii.i± RS232C 435 — , %~ SCSI 

JB 437, 438, & 404, 405. 4£#J 

ife 423 —S-j%$L$Ltetf)iZ>$LJ1-te, 404, 405 t 

#RAID4£#m, 4£#]^&l£?»J 404, 405, i««i*JR &&&jiZ>$Lir 

£^;^M:ij^,&#j£3.t> #^t^^^>«.A^i^ RAID t 

404, 405 t# 5 ^iitXtf it 4* 
RAID1, RAID3i£ RAID5 #i&|t;5^t&##-fc^3 r ^ 

&#4-yM^&lfr>^ 501; #-3&&i£^>Mi-&*&-,>^ 501 #fr>V^4f 

ftttMi8Wm&tt&&&&fa&£W j m*)%r 117, $K3&#ite£pq-^ 

#)3I 117 &te& j mW&£*MkJ$>m 502; i«JSJMH&#.T ^^^8#:^#J 

502 #&#3S#]^#'ft&tf-F 504, !§) Bt-£j&^-f 504 



502 tfj-fXfr • *fr>^ 503. 

#-fs\&.#&-^>h>Mr&*i*X"£p 501 t» Xtte&W® 502 *M£ 

,V^s 503, -f"JL# • 503 JL^^tTiL^^^I^J^^^t- 

504. 

#4^B#^&*^>hvMr&lfry^F 501, 504 
%-^-F3L4T - tk^-fy 503. 

*J«iC^^^ 502#.#*>hA.>ff4#-^ 501l&->V^#-4, 
^^!bI^*J^ 117, «L^^t:j5Ii^#J^ 117. i£»t, *»^^Bt^ 

^ 501, >^4a^is«*l«i^fe^ll 502 t**^i^jt#^->e.^Bt^'#i 

# — 504 3L,V-Ml# - Ht^^t 503 #^-#.T, -£-JL 

# 503 504 + 

^&*2)% 502, te43LT%W&£ t g,32,& 502 4* 4*4 

>&*Mb#£pq^#]^ 117, m-*bte&g:m : mM& in. sa, 



CCD Ha&titm M0SgB9#>**it#iMiHF- &3£.*L&$k& t &— 

±#l£$L#J&tir&%r #.Jft:*jlk "0 plus E,1996-f- 

9 J!, No. 202, £93 ~ 99 K» ). ^ il*##l|-&JL 

&i£j*#:#ft, ffrvZtiLmik^L&tfj&ft&n, ft&*M-£, 
*J«£ 4 #4ir.4BMMfc**l& 90. 

Aft J* i^Att ^r«i£*^rft#^IA^#«.^^ 

*tJUMS*&. *M^*4*&*JLJL. *J#-Fi&*Jfc 



f 



4. IB # it # * «fc # Jt 
* 411* JtttX. 



din*******.'****. ^r«^*^r^i&it^^jt#^^^^ 

tibia £-giZ^Ufl<m & M.tfofoft!kmib &m>W*kMi M-'btfj 

ft**.. 

JUL 



&®^>%&fai&$Lm & J kft&&. 

^^^^^ilBJ!^^w#^>fir4ie»^5:, IN -3^Mr#- 
ti£4r*«*4Mt-» a-*******.*, JB A*aLiB*J8#-J»* 
tilUH&X4Ut#3fr. «*t*#*&*tR*M.***tf ****** Ai* 



felt ft «* * . T^&£ifc;ML$#^#^&^3M*»l. © 
ft*h#^&, ^M&£;&;Ml»J9. 
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